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^<fl 4€- ^r£^l ^*Kr, ShE*ll 7lJ& ^ ^Hl 51 ^ ^ sg^^l *>ejl5. 3 

f^M jfl^-g. 7>^Cf. *fll f^^^l 5L#^ Sfl^l; A}olf nfl^ 

^"S^ SH^Itt *)]1 ^5||ol^7> 5g^^ #*}JI Stl^, ^1 #^^\ sg 

1^1 §^1"B1I17> ^til^^Cil, ol^jo. t^n}- afl^s. AVojoflAi ^12 afll %■ 

^ ^<d^M- ^-f-*H 71^4 ^7l^ =l $\&°] A2 i 

£ 4 
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^>7)^1 ^-Hl^r *V£*)1 ^7} ^ n ^^{Semiconductor device 

having a self-aligned contact plug and fabricating method therefor} 

£ 4^ *1]1 £R> ^>7l^l s^l-&|ZL# ^tiltr ^>3E.5Sn 

£ 13 ifl*l H 16-& JE 5<H1 £^ aV£*)l ^S>7l 
120... S.^^- 130... 

135, 137... ^11 f^^^ 140, 142... ^Bflo]^ 
145... ^02 ^^r^^^" 155. . .*fl2 isflo]^ 
160. . .€-^1- 5-1:3. 
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^ ol-f.o^ljL oicf . o] fr) *V ii^o] §>!45. DRAM ^sflAjE^l- 

COBCCapacitor Over Bitline) ^*Rr Ir ^ <^7H^ 7 )^d\] M 0S 

<13> o]^tr ^^ife ^7>5} ^7>, i7>Sf aflA]^. o^sHr 

*H ^j-fr «§^^A1 0>£flofl o]n] ^^S)<H £31^-8: S\*ft7}7] =L 

^ ^l^EBtil7> €<£^ IIS l-5|*r3L 7>7l^l « 0 >^ 
7Hfc 7>7l^l e^l-s1ZL(self aligned contact : SAO^rJl ^r$£r. 
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<i4> si i ifl*] £ 3-°r ^Hfl^ aJJE^l i*HH wlse}<?l M-bHW Jfl*H ^ 

<i 5 > o.^ £ i-g- ¥7flsi ui hb}<?] (20) °1 M-^l sm. ti lB 

1- &7}*\SL£. °l^*>7l ^1-^(60)7} SAC El-«a ^€4. 

H2}<y(20) A>oloi Tlel^rf 37^ 71 si ^-^^r H7lS , wlHeKl 

(20) iLJL#*l°l t-E^ 3g^^-(30)oiq. iiHolA-l(40)7> €-^*(H)-i: *§^*Kr 

^-<& tilHe+^l(20)ol 31 ^ ^#(H)-§- *fl£] iSsl^l ^€^H(60) 

1- 5L£x\)SH- «1 H^^l (20)^1 ^ 71^ 3~r£ft-s}7\] 

^l^K short fail). 

<ie> SL loll M^Mi ^Bfl^l ol&|^ MS wlHel- < ?l(20) ^^-tr 

^sl^ 7B^sl ^^(30)4 ^©H(40)S. l-sl^Jl SX^. €-^*(H)ol 

51^ f^i^UO, 50 )£ >ge)^ ^sKK<LS 5H 91SLB.3., ^#(H) 
f^^UO, 50) *]zM H1HBKK20)* l-e^>JL ^sl^ ^^-nf Aizl-Ai^wl 

*r°l« 7>^ ^ ojcf rt).^, tilB2Kl(20) A>ols. ^BP^ (H )-i- Uflofl ^% ^ 

*<H ^«fl -*f-g- 71-^C-flol ^^-(30)4 is||°M(40)fe Cll«-^-Ol U-Tll SlJL i3fl 

°H(40) ^ ^7fl^ ##^"3^(10, 50)£r ^1*1 *fl7lsH ^j-g-(H) 

<i7> ns)M-, «1B^>°1(20)4 iBel^l i^JE. ^ £1^.(60)7} ^i)^- 

^=11 oH (40)» ^R-^l oH-g-ojl, tilH^<?l(20)2l ^^ofl ^jfl ol ^ (40)« 
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%^ -tf^HH £*K50)*.S tilHe}«y(20) *\°]% nfl^Hr 31 tb^l^V 5^. 

^, alH^^l(20) A>o]5l ^ #eHH ^VSI-^ #^>7l nfl-g-ofl, H] j= 

&K1(20) *H?> ^5^^ -tV^-^S. <#5Lf;}7\) Bfl^^^l &o}, #^<g^(50) vfl-M JL 

ol^(void)7> ^^SlTlM-, ^(seamW ^ $14. ©le^ jio] = u|. 

€-(not-open) -fr^W-. zi^Jl, ^£ i^oH (40)1- ^>-g-^l 

<18> JE 2^ o^o.^. o]A^(42, 44)1- ^-g-§>^ M-El-Ml ^jcf. o] nfl t c| 

*>si ir°i ^^i^ ^ ^i^>H(42)i- ^ii-f sa=>n ^*fl°> #*>££^ 

(10, 50)-i- -^zHH €-^*(H)# «3M % ^5flolAl(42)7> tilH2}^l(20) ^> 

elAfl^t)-. n}^, -S-^t-(H) ^ i3)]o]A-](44)l- ^^^Si 

iiS. ^1-^zl(60)^ ylHe}°J(20)sl o]^^- ^-i- 

Srj-al*} ^ iff)lol^(44)^ ^-Tfll- ^7>A]7l^ if ^3°1 ^o}^ ^.Bfl 

<i9> ^ £ 3^1 Ai ^ ^-o] tiiB^<?l(20) ^r^H ^sfloHl- A J-3HH €■ 

i4 ^#(H) ^^1 ulHeKl (20)°1 ^^c^ § ^0^7} &7] ^-g- 

ofl, ^^o.S. isfl°H (460-I- ^-^*(H)4 «lHeKK20) Sl%& 

°1 ^H" 3-*-°fl^- in— ^-^l-eizL(60)^- ^ e 5} o] (20) a}o)o) 

71 <^3l£ ^-^17> ojcf. 
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i*HM 7>7]^1 ^EHl-eiZL A\o}6]} ^ <£b\7} *\ £r ti>£^ 

<22> ^-71 7l#^ 4^1* ^ofl 4^ ^*Kf, ti>£^l 7l^r 

*fll ^^^H ^"71 51 ^ Sfl^s. AH-i- nfl^^ ^-71 ^iL^ ^Jl 

^-71 51*1^ W^L^ ^ ^3. *8^£)<H 9X*\-. ^, ^"71 

^71 ^11 f^^^O.^. ^fl^Sl^ ^-71 *fll f^^ 1 ^ ^H^r ^1 ^3EllolA-]7l- 

A o V 7l 5>1^^ #*}iL $1.2.^, ^7l *fll f^^, ^ *U ^l°H^r 

^2 f^^^o.^. ^ oi^ oj.^, *fli ^311 oIa^ a o v 7 ] ^^j- 

^<2^4 ^12 #^^o^nV A>oHl ^^1§>^A^ ^-71 39^^ ^^HH^I ^7_V ^-^>Xl 

# iLJl*>Jl 91^. ^7) 5fl€l" <4°H1tt #71 ^12 ^^M^, *fll #^>€^^ 

^ ^^M: ^"71 tili^l 71^4 ^7}m?_5L ^^Tf sa|^ 7 } ^-tilSl^ 
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<23> g. ig^ofl °Xo)X] t ^o^, *fll f^HI^ ^ ^ 2 #^o^^ Aj-3). 

O] JfLO^JT., ^-7] X}l r^l^H ^ X]2 ^3flol^^ 

^l^^l 3M a}^*}^. #7] #°1 ^ 90nm^JL #7] Xl2 iXH^l- i^- 

*V #7l s^f^a5] #^ uiwl7]- ^ 120nm°} ^-f, #7l Xl2 ^H^o] S-^ °} 300 

A-°S ^ ^ SZJl, ^7] XU ^XH^ ^oj^ °$ 500A) #7] *m ^XH^ 

200 Ml^l 300AS. ?M w}^f>}cf. 
<24> ^AlofloflA| ( ^-71 JE^^gr alB&KKbitlineH^, #7l ^-i»^zz.^ i£E^l 

^2}. ^-71 *>EXl 7}%d\] x*4=-Q >Mi= , iE^r ^4 #7l ti>^l 71^ 

^^r^l^l^r iii= ^^#e^|ZLol4. , # 7 1 XU f^V^^ 

ZL #^Xl ^-71 X| 1 ^X|<>H 7>}#5. &*%-5}7\^, <#7] SflU ^> 

°HH^ #7"1 XI 1 f^^^ #^ ^S-X-^H V7>^o]^Al ZL ^oj] ^-71 
XU ^Xl°H <5KH 7l^^l ^ ^ olcf. 
<25> ^-7] cfe. 7]^ 3^1 * ^*>7l ^§><^, ^Xl n}^ «h£Xl ^M"^ XlS«o V 

^ ^fl 0)^0^4. ^7-1 tiV£Xl 7^ ^ aj^e* #X1, 5L£^ 

^ ^^M: *Hl3. ^#*}JL afl^M^M e}-<y/>iXH^(line & space) ^31<X 

^fl^l-i: W. H5l cf^-, XU f^^-fr f^SH ^"71 51*m *fl^l- A>°1* 

^fl^tv ^, #71 ^&<X #7l xi l ^M^-g- ^z}-f^o 3.*) #71 ^ 

H $H X]2 f^^^g- ^^-&\JL q-Ai zl JgHl-Sl-Al^iq-. ^-71 £ 

^q- 3x|)^-i- Afolo| ^. 7 ] ^ 2 ^^V^<^n|-, Xll #^>^^n|- ^ ^o^dv^. ^Al ^ 

zl-^H #7i sg^Bj-ofl ^>7i^i^ ^^tb ^ofl xl2 ^sfloiA-ii- ^ 
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<26> ^-71 ^^1" ^t^m ^Hl^r, ^71 & 

£°}$= ^7l *§^*Hr ^-<?H ^7l *fll i5)H^7> ^S\o] £^ 

<27> ^-71 *fll ^V^^-i- ^-7] £^nV A>ol» nfl^^ #7^, # 

71 *fll #7i^<^^ A o V 7 l i A>o]S. ufl^tr Cf^", ^"71 59 

tfl^H, #7l *fll #^^^^-8: HDP-CVD(High Density Plasma-Chemical Vapor 
Deposition)^. ^aj-«H #7] sfl^l a}o]o)]a^ # 7 1 *fll f^^^ £^40^ 

ol V7>^o] « 0 >aio.s. ^«a}51 ol^ #71 *fll #*FS<S 

<28> o]*]-, %s^H H-^-l- ^ #^1^1 ^^^>7lS ^Vcf. rf^-ofl 

^^l^r ^HItt ^ 7>^1 tl-g. ^Efls. ^ 551^, £ ^3 ^3 
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7> oVzflofH #<&S\S= ^HH tb>§Slfe 3^ o>^cf. sj-^cq 4i*Hfe ^3HH 

^) ^*fl ^^H^ ^Jltt ^Ut!: -S-^l- 

Hth ^ # £Ett »#»ofl oicfji 7l7fl^ ^>7l <Ht£ ^1-71 

< 29 > IE 4fe ^XMH o}*V 7>7l^^ SL^l i4t 

<so> £ 4* %v s ^^ > tiV^^i 71^(100) ^ ^^(llO) ^Hl, £^(120) ^ 

(130H *V3l^ ^, 5}ol/^5|lo)^ ^EflS- ^E^^H ^£ £^nV afl^E-o] 

SU=K £^^-(120)^ ^neK^M, ££B €3^3^- 5£fe £HB #£]^^- 

^-fofl^ zi o}eflofl tifl^o] Pfl ^-(barrier metal)* £3L*>7lH tH=K jI, XI 1 # 

^<?l^-(135)ol 51 *m *V°1* "flU*}-^ ^^^"(130) ^iLtHr ^Jl 

51^(120) ^^.^ ^ ofl^M ^^^"(130)^ ^o] 

Xll #^^^^(135)ol *gs§S\o] oicf. ^M<3^(135) ^^-(130) 

#*}^ *fll ^sfl°H(140)7} S)*}^. *fli ^^^^^-(135)^ ^<>1 3^*} 
B.S. ZL ^-Tgofl ^^}^ i5fl 01^(140) ^^^>cf. 
<3i> Xll #^^^^"(135), ^^(130) ^ *Hl i2flol^(i40)ir X]2 #^r^^^(145)^- 

5- lM 54 ^12 ^Ti^^K 145)5] ^E^t}. n^Jl, ^^^-(130)^] 7>7l 
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^ &|:3.(160), § iSel^l 3^K n l£Al)4 71^(100)^1 3# 

£ ^3fl^(102)# ^^l^lfe >iS.Sl^l hiJ= ^^#S]ZL7> ^UlSlol olcf. Ol^jo. £ ^ 

nv sfl^s. ^oHIa-1 ^12 #^-^^^-(145), *fll ^^>^<a^(135) ^ ^^^-(110)* 
*H ^.E. (102)1- J§-n tiVi^ll 71^(100)4 ^^^4. « ^(102)71- *8 

^ 3^1^- 33 #5L*fl 71^(100)^1 ^1, ^^#21^(160)21 9\ 

^-g- ^12 ^3jflol^ (155)3. f-2l*H &<>H s.Hjl-ElZL(160)2l- £^^-(120)^1 *l7l3_o 
S. ^1-^-2]^ ^^-ofl *H2 ^5|1o1a1(155)7> J£*1^(120H ^}A] 

^Ifl^^ol ^^Cl-. 

<32> ^^sV(110), ^1 #^-^^^-(135) ^ *f|2 #^V^ < a^-( 145)^8: &$t^°-g. 

ol^ol^j!, ^^bV( 130 ) > ^! ^01*1(140) ^ *fl2 ^3ll°H(l55)^r 41 ^ ^s}-^^ 
ol^-ol^l ^ol til-^-3i5>cl-. ZLSlu)-, ^^§^-(130), »U ^5J|lolA-l(i40) ^ *fl2 

^1(155)^ -MBl^ ^Vs^s^oj^ o)^o]zZ ^£ o^rf. 
<33> £^^-(120)^1 #°1 ^ 90nmolZL ^12 i 31 <>H (155)1- if-^r €-^€^1 n(160)^ 

^ H«l7> ^ 120nm<?l ^-f , ^12 iff)] °H (155)^1 ^ 300 A ^£5. 

^nf. ^i i^olA-K 140)^1 ^o]<% ^ zl-zl- 500Ai 200 ^} 300A3. ?H 

hHH*^. °1 *1H1 ^^^"(110)21 ^f-^lfe- ^ 1500A, £^^-(120)^1 ^-7)1^ ^ 600A 

, ^^(130)21 n^lrr ^ 2000A SU^K *fl2 f^^^t 145)^1 ^Mlfe 

2000 A ^£7> ^^fcf. 
<34> S. 4ofl^1 1- ^ 7H V €■ ^8£, ^12 ^2floH(155)o| ti S ^3Ho]A^Jl -g. 

^ 9X5= *U ^3f)lol^(i40) ^ol ^^§^(130) ^]o|) ^j^s. ^014. 

ol^Tll f-^S^I , ^^#e1ZL(l60)» ^3*1 ^^^-(130)51 sl^l^» 5) 
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th *fll 140)1: ^^(130) ^sH^ ^^-jl ^^l-a|ZL(160) ^ M 

^2:0] a S 5.^^(120) A>ol7> ^^^1 <g3H ^o) « 0 V^^Cf. 

^^ol *?-J±5)7l afl^l *fl2 piffle] ^(155)1- tiling ^Tfl ^sM^H ^ T^o] 

#7>€ ^^7> nJ-sH, ^*)& *fl2 ^loH(i 55 )!- f§s$z}*l ^^#ein(160)^ 

£^^-(120)^ ^31- #QJ ^ ^^Sl ^o.S. ^ 

< 35 > 5^ ^ *fl2 ^Al^joil 7>7l ^ 1 ^til^V aV£^l ^x># 

^^-£3.^-1 , sflBl A>oloii^o^ ^^>^^^|(137)^| ^ HS-4<iH V 

<36> o}^) ) igj-^o] 7>7l^^ ^t&1^t tiVH^fl ^7>^ ^^V^ofl tfl^H 

<37> £ 6 ifl^l £ 12^ 5. 4<Hj HA]*V ^4 ^ 4l ^*HH 7f7l^ 

<38> £ 6-g: %2^*}t&, 7]^r(100) $H ^^M- n °H ^sflJE. 

(102)1- *§s§is}°l ^}9l ^ofl cf^-, zl ^ 

oil ^ 1500A ^]S. ^<2^(110)* ^^s>ji i-H, f^-SH £€^(120)^: 

ol = ^ o]^ ^ ^o. ej^jzj. ^-o. # ^ ^ 5UC}-. Bj^^^. ^aV^ 7 | ^ofl^ 
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Ti/TiN^-5. ^ afleH ^l^-ir £i*>7l£ ^Vcf. £^nv( 12 0) $Htt, ^ ^ 

*cHH £.^^(120)# lit t- Si^r <^1* PECVDCPlasma Enhanced CVD) £ 

^ LPCVDCLow Pressure CVD) ^^(130)^: 
i=f. ^Bl^ ^sf^ 500°C tfl^l 850°C^ ^£6(1^ SiH 4 Sr NH 3 3 °l-g-*H 
« *r $14. ^fl-tH -a-sj-^i^-^S. sM, ^ 

<39> tj-g-, SS&l^nBr^l ^-8: ^^^(130)^f £^^(120)^: ^/^H 

i ^Efls. ai^o.^, £^^4 sgjgisM a^, BflEi^sqoi o^o^ 

e|(120)^ z}-z}- gonm^ 600A ^£5. ^ 130)3] Jf^fe 

2000A ^£7> aj^r**. zl ^^6fl t CVD «o v ^^r 

^•(135)^ ^W^f. °1 £^^ V ^3flolAi7> ^Bfloll^ 

. *fll #^^^^"(135)^: CVD ©l^ofl PECVD PETE0S ^ ^ 
PECVDS] SiH 4 2f 0 2 (^ N 2 0)^ °l-8-«Hr ^Hjl, PETEOS^ ^°11ir 

TE0S(Tetra Ethyl Ortho Silicate) [Si (0C 2 H 5 ) 4 ]Sr 0 2 (^ 0 3 )^ ^l-g-th^r. 
<40> 4^-°ll, ^ 7°1H<J}- ^o] f?m?l 7}^m <£v\ (Chemical Mechanical Polishing : 

CMP) ^-g- °l-g-«H *IU #^-^^^-(135) ^^rsr^l^ ^^(130)-i- 

cf- *fll ##^^(135)^ ^&)^ AV^o.S. o] ^^^^ ^^^(130)^ ^Sl- 
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^^S^(130)# CMP ^£5^, & Af-g-^ ^ ojcf. ^e^a] 

£ CMP °1S»H *Q*1*H A]~g-^ ^£ XI 1 ^(135)3 -a-^^o} ^ ^ 

£. 8# ^zj-^ ^-g-^H ^^(130)^ £^<£o) Qsg 

^"(130) ^*>*1 XU #*H)9j^(135)^g- ^ -^^-W. $q a^aj. - 

-£^^-(120) ^iHfe TirXl, ^ ^^(130)^ ^o] 3g^> JEJsL-S}-^ 

^I^a-1 ^ o^cf. c^mrfl ^z^-^ ^^(130) ^ASL-^ ^= 

500A ^£7> 51711 ^ ^ ^rf. ol^Ml, ^^^-( 13 o)^ o^tf oj«. 7 |. ^3^, ^ 

£ 91- #S*>^ , £ 8^ ^^-1- ^Hl ^MAi-g- *d<&?\, ofl# PECVD 5&^r 
LPCVD «o^^- *]-§-*H st*- Aj-^sj-ov^ ^ ^^^-cf. 

#7l ^91^ °l«o v ^ #e}^> ^f-_o^*) ^^(130)^ <y=^ofl 

XI 1 ^5flolAi(i40)» ^^tbcf. ^<^^ofl rfl^ ol« o v^ a|)i f^M^C 135) 

-EL^ nfl*>*l #^*Hr31, ^^§^-(130)£ ^el€- ^^-^ ^ ^s^s)- 

D 4^S °l-f-^^ &7l nfl-g-ofl ^^(130)£] ^-¥"71- Xl^uf ^« 0 >*}-t)-. Tfli 

^]o]a-1(140)^ *^o] 3e«x ^ £^^-(120) ^ ^^s|(130)^- JiJl^ ^ 

Si^ (shoulder) ^^-i: <5>o} , X]l ^s)H*1 (140)^ ^ Jf4- ^em^. Aizj-A] 
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^ 120nm<?l ^-f , *tfl ^sfl °H( 140)^1 ^ 200 300A^.S. ^*H}. ^ 
*HB*H ^*fl*l XI 1 S^£*Kl35)* ^ $H XU o]^( 140)1- 

^^*>S.S, afll i2]]°H(140) b^S. ^Sj-XI 

H 10-g- t^^^ , Xll ^2fl°H(140)7> ^€ ^^M: 
*U} *fl2 #^^^-(145)^: ^W-. t^ofl, ^^^^^-(145)^1 tflsfl 

CMP ^-8: ^ ^sM^ 4^r3^r ^# -§-°l*>7ll t> 

*=f. ^12 ##^£^-(145) ^H, ^j-g- ^ 

€ ^^-i- ^#aMtt 7fl^# ^*K£4I=. IS^IxIae 3«€(150)* 7fl^- 
-f-^r £^(120) Aj-o]^ 7i^^cf Mais ^l^cfl °j 120 nm ^£5. ^€ 

5L 11% &2ik}^ , ^(150)^- ^ 7.>-g.^H ^12 

<3^-(145), *fll #^^^^(135) ^ ^^^(110)^- ^Z^JL^*1, £ ^ni- 

S^r C 4 H 8 /C 3 H 8) C 3 F 6 , C 2 F 4) C 2 HF 5 ^ CH 3 F, C 2 H 2 , CH 2 F 2 ^4 Ar, He, Xe, Ne % 
7}if -i- ^ oicf. ^2 f^*l<3*Kl45)^ ^^}7fl 3,7} o]}^ ^ 

^(130):4 X)l i2HoH(i40):£ ^4 4^35. ^l~g-£H, o]!-^ *}7}^^5\l=r ^±\<L 
5- €-^#(H)°l ^^£l7l S-s) >i5flol^(i40)^ ^^§^-(130)^ EM-fl^l- 

^ &7fl zl t^oj^nf. >m #^<g^.(i35)^- ^^>7l) ^ 

^ ofl 0-|ei£ ^1 ^5)lolAl(140)7> i£S]o] -S-^ 7l A] 

# ^^^(130)^ a^S] SLJrsfl^JL oj7l nfl^ofl ^^^(130)2]- ^]1 

(140H1 ^71^1^^^. ^Z]-ol o]J=Lo^r}, ^^ = (102)1- ii#Al7l7fl 
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#?1H °1» ^5L7} £^ *Hl ^ff|lolA-l(i40)7> ^sH, ^*(H)£ sg^^ 

(130H1 *>7l^H3il3. ^€ ^> 0 l7> Q£tt\ <£^7\) ^cf. XI 1 

i3)H*U 140) 2) -g-£^ ^z}- S7Hfe- ^^^-(130)^ 34^1- ^-^fe 3Mj1, +\A 

5.^^(120)^ ^j£S. ^O] Dfl O. JjJ.^ 3.eH^(H)ol tg^fe 

cfl, 53^^(130) si El4^7> ^^sl-Sl^LS. 120)21 ^di^-sM, ^^-tb A 

^1^71^ 0 2 , C0 2 , CO^ ^ 7}if A>-g-^H ^Tl^H, ^^*(H) ^ o. s 

av^^sj.^ cf^-, ol ^z^s ^I^H ^*(H)£l tfl^Hl XI 2 

i^ol^(i55)^. ^^i}. ol *fl 2 ^3llolAl(i55)7> s^^( H )ofl o.^ ofl^S]^ 

t^i^lfil- £^^-(120)* ^<S*M1 ^cf. Xll ^X1°H (140)71- Q£f>] 
(H)£l ^^-^>7fl S}-iL£l^^ XI 2 i2lH>H (155)^1 ^ 300A ^.£5. «1 

^^711 ^cf. ^ofl, ^#(H) 9_H1 *fl^H ^3(1^(102)1- -f-sfl 

7] ^-(110)4 €7l^o.5. ^sItt €-^1-^ 11(160)1- ^^*Vcf. ^l^cfl sufl^. 
(H) <LM1 ££E €s1^sl€-^- 4-S-, ^ ^-g- 3E^ CMP -f-21 

^W^H, X]2 #^>^<S^-(145) #Sl #e)^El^* XM^ol *)12 #^V^^s1-(145)2] 
^o. o.^M], z|z1- -g-sl^ ^€^(160)*^- 

(140)1- tM- ^*(H)* 3^, ^ ^7H1^ ^i ^sfloH (140)7} 
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39^8^(130)31 sMl^l" ^i^l ?]*r ^^-i- is} Ji, ^7lofl^- *fli ^flo^ 

(140)7} *fl7i=] SLZ- ^-jr *Vcf . £ ^ofl 4^, 

. £1K ^^€- sjjT-js. A>o]^- nfl^ nflofl, ^ 

£ 13 tfl^l £ 16£ o]*V 7>7l^^ €-^#^1- ^-a]*V 

£ 13^- ^2:^^, 71^(100) $H ^<3^ ^ °}d\] ^ = (102) 

1- ^^tl- =1 $H q 1500A ^.*flS 110)1- n^t}jL M-^i , H^lM-fr 

f^SH -£^^-(120)1- ^?Vnf. £^s|(120) $Hfe ^e)# ^s}^ a> 

*Ki30)4 £^^-(120)1- H}<y/^uiioii ^Efl^. £^-4 

^ HDP-CVD(High Density Plasma-Chemical Vapor Deposition) 

°l-g-^H ^B]-E ^S]-^8r *fll ^#^£^(137)^ ^^tf. £ 

*\) ^1^7} ^^^1 nfl^o] -g-oj^j ol^^^]cf. ZL^JI, HDP"CVD^ ^*J- ^ 

4. ^, S*!^ sfl^ a>o]cH]a^ ^?i^<g°]-(l37)^ H^4^ol V^^o] ^cf. 
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<so> *t ^ Qo] HDP-CVD^^-g-, ^A^H oj-Aiofl a]z}- wj-^o] ^ 

^€ 7l#S^ ( #^Kg- ^^>7l flfc ^7>^>ol ^ tfls ^o] o>u)ef, 

f^^Tr #^^M: wj-Al ^4^- ^ ol^ ^E^ 7>>i£ xflS. ^^g- 

£cf. n}E^ , aj^s AVsJ-^-^ ^^>jl^> ^- uflofli=. SiH 4 ^- 0 2 » f^^il^ ^ 

MW 7}i(^d), Ar 7>i)£ i^E]^ 7}iS**| ^S. 
. ^€ ^7\^S\ 7} +2] QjJf^. jj^b). ^6\] tflofl 

<51> ZLE}:H, «1H^)1 7l^o] ^ iflS] *M3i|3(43tfl, ^^Hl^ «>ol^i 

Q -H^4 < ?I7>^71 «fl^l, Ol^-g}-^ ^^7>^ ^ i^E^ 7>^ tiV^^l 7)^- 

3]E^ 7>>i ^*Vsl ^33. ^>S)-^ ^E^tbrf. 

<52> Aj^.3. -tf-Sl-^ ^E^Sl^n];, ^5)^ ^£7> i^E^S]^ ^ 

SiL^ a 7] ufl^ofl i^nV Bfl^l- Afol7> nfl^<gt}. ZLfUi], ^ E) ^- ^S^o] Aj] 
E^ 7>>i ol^rC^l^cfl, Ar+H ^fS-TT, S.^ sfl^^ A}o]o] oj^Lo) 

SM^^-Ol tf-g. ^-^Cf 3«H ufl*l 4«fl ^51 HUV=4. CCfEl-A^ AJe)^ <g ^ 

^ H A o V ^ H^2}"^ 0 1 V 7}^-g- 7M711 ^4. 3^ 5.5.4^ l-Ef^Vl- I^A^l 
7] te^l 7l^ol S^tt ^Olsj^oil o]7>*>^ W>ol<^ ^ ^ , 

#^7>>i^ -f^ ^ i3^E^ 7^^ -B-^ *r <« 

1-<H, HDP-CVD ^^tt #*HH ^Ef^oj-s- m^a] ^i^^. 3000 W ^ 

*1 5000 W^H, ^olsl^ofl o]7>£]^ w}-oloji sj.^ 800 w ^ 1000 W xfo] , ^Ej^- 
4i^:7>Ai(^]?icfl, SiH 4 )Sl -fr^ 30 seem tfl^j 150 seem , ^^71-^1(^1^^, 
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0 2 )^ -n-^ 60 seem vfl*l 200 seem *>°1 , 7Vi(^l^cfl ( Ar)^| 20 

seem vflx] 400 seem *}o}£_ ^-foll £ 13^ ^ V*}^ ^M^. 



H 141- %^^ ( 3-&*H ^(130)^1 zl 

*fll #*Hi<3^(137)# ^ ^ f-^M^lH-^L *U 

^^^^"(137)^ ^ol7V ^^-(130)^ Jf-gr^l v^>^ HSsj-^^r 

^l^cf. ^4*Kr ^1^1^ ^^(130) <£^°1 ^ 500A ^S. ^ 

£ 151- ,£ 14^ ^H] iSflolA^-g: <^)1- LPCVD « 0 V 

#7] *d<£^ o]*#S$ #5|^u> ^Z}-*H v^-g ^^SV(130)^ <£*lf*M} ^1 

(142)1- ^tt4. ^€ ^HH^l afll #^-^^^-(137)^1 SSBl-^ol V*}^ 

afll i*ll°H(142) f>}&°] ±$ ^}z}-§- 7\*}*} 5L<#o] ^cf. 

#31 A o V 7l *fll ^Al^oH^2f ^^<L3- £ 16CHH21- 3fl^S. 

Al-oloflA-] 2)12 ^^^^-(145), *U #?i^°!^(137) ^ ^^(llO)^- ^zJ-*H 
^#(H) tfl^<H] *fl2 ^)olA-Ki55) 7 > seb^( H ) oj-ofl £^^7> tiV 

5L*fl 71^(100)54 ^7l^^S. ^5}tt -^#&| ^-(160)7} 514. 

7>^1 7H1 ^3 7^1 ^ ^^Ol 7Brf-£r 
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X\Q ^ 51c}-. St!:, ^^M" ^^>^ 211 €-1- *>°1* ffl^ "fi 
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11 

^"71 51 ^ 3fl^# A>o]ofl^ ^y) XI 2 f^g^, *)U ^ 

5^-5-^. A o V 7l 7V7l^^^ ^1-&|ZL1- ^*l*Rr ^ §}±r «K£Xl 

^7>. 

[^T 1 * 2] 

*ll 1^1 fl^W, 

^71 £ ^12 ^SfloHfe ^sj-^S. ol^-cX^l s.^ o. 

3. ^ «KEX1 ^7>. 
[^T 1 * 3 J 
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#71 JE^^l ^ ^ 90nnH 5L #7l ^12 iJflol^t 5L^tb #7l ^-^#ei^L^ 
Mti]^ ^ i20nm^H, #71 A}2 ^HA"!^ ^ of 300 A , ^v 7 ) ^ ^0)^9] 
%°}lr qt 500A; ^-7] Tifll i3|MA^ 200 tfl^l 300A9J ^ °-JL ^ 

[$7* 4] 

#71 almsl-^Kbitline)^^, #7l ^l-^n^ ^S&M #^"4 #7] 

w}5L^l 7l^ofl -t^flS., iSHl^l ^^-4 #7] tiV£*fl 7l^ ^^Al^l^ i 

5] 

#7l afll #?i^<^^ #^o] 3g3gSiH ZL #^ofl 3*Kr #7l afll i^H^I 
6] 

*11 1*41 &°H, 

#7l sflEl AVojoflA-l^ >^ 7 ] f^^ol-o} #^ HSS|-^ 0 1 

VA>^ololAi ( ZL #i£6fl # 7 1 Till ^2)1 <>H t\^o] 7)^o]^\ ^-g- ^ S}^ 

«>£^1 i7>. 
7] 
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8] 

e^AMM^ ^Efl^ jflHtl- ^*Hr #711; 

(b) XU f^^* #7] sflBll- A>ol§ ufl^*Kr #711; 

(C) #71 59^^ #71 *fll f^^^-fr ^Al ^Z^*H ^71 

ii#^l7l^ #711; 

(d) #7l °<HMH *fll ^l^l^l- #31; 

(e) #71 2111 ri5|M^7> ^ ^ 2 S^^* =>■ ^ 

# ^#5M 71^ #711; 

(f) #7l 2flH# A>0^ #71 ^12 ##^^^1, XI 1 f^S^ £ 

# £# A o V 7l ^^1 7>7l^^^ *§#*Kr #711; 

(g) #71 ^*£l *j| 2 i3fl<>H«- ^#*Hr #711; ^ 

(h) #71 XI 2 ^H^} ^flU^M ^"71 #£Xl 71^: 

4 ^7l^o S %4-& ^1-e-lzil- *§#*Kr #711* 3L^Rr ^-^-S. *}fe #51 

XI ^7} 21 XlS^. 

9] 

X18*J-<H1 5&°H, ^-71 (c) #71H1^, 
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IQtt 10] 

^«3*h *)]l ^ *fl2 #^>^^^ <+3^o.3. ^^*>jl, 
11] 

^ ^ f>}±r ?A^r ^ HlJE*)l ^7}2] ^lS« 0 v ^ . 
12] 

^7] s-^r 90nnH jL #7l ^12 ^3l]oM«- 3.^% ^7} s^s-s^s) 

^ 120nm°l^, -#7l *fl2 ^sW^s] ^ 300A > ^v 7 | ^ ^jol^s] 

ej= 500A, #7] *fll -MH^sJ s.^- 200 Ml^l 300AS. ^^*>^ ^ °-3. 
^7>s] ^fl2:« 0 V^ . 

[^T 1 * 13] 

*fl8*<Ml 5U°H. (f) ^HjAi, 
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^7] JE*1^ ^71 afll -MM^* ^T^Rr ^^SL£- 

4i7>°} aflSfHj. 

[^^J- 14] 

*)18%M1 5a<H^, -S-71 (f) #7jHH ( 

HSfl :£7>°] ^n^« 0 >^. 
15] 

i6] 

*118%H1 ^71 (b) ^r^l^, 

#71 *fll #?J:^^ev*- ^"71 5L#^ ifl^l- a>o|» *fl^*Kr # 

31; £ 

o]^^^ ^ i7>^ afl^^. 

17] 

^18*^1 &<^1, ( 5) C^lfe, 
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Al f^^^M: HDP-CVD(High Density Plasma-Chemical Vapor Deposition) 
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